The e f f i c i e n t management o f r a p i d l y i n c r e a s i n g q u a n t i t i e s of s a t e l l i t e -d e r i v e d o c e a n o g r a p h i c d a t a and r e l a t e d i n -s i t u d a t a p o s e s a major challenge f o r t h e immediate future.
ABSTRACT
The e f f i c i e n t management o f r a p i d l y i n c r e a s i n g q u a n t i t i e s of s a t e l l i t e -d e r i v e d o c e a n o g r a p h i c d a t a and r e l a t e d i n -s i t u d a t a p o s e s a major challenge f o r t h e immediate future.
In an e f f o r t t o r e s p o n d t o t h i s c h a l l e n g e t h e NASA Ocean Data System (NODS) was developed a t t h e J e t P r o p u l s i o n Laboratory.
NODS i s a computer-based on-line data information system which provides a d a t a c a t a l o g , sample browse f i l e s , and d a t a a c q u i s i t i o n c a p a b il i t i e s . The Global On-Line Data (GOLD) c a t a l o g o f NODS provides a u s e r w i t h t h e a b i l i t y t o i d e n t i f y d a t a s e t s which meet h i s s p e c i f i e d s e a r c h cri-
t e r i a .
NODS i s being linked via a telecommunicat i o n s network with various remote archives including the National Oceanographic
Data Center (NODC) .
In o r d e r t o e v a l u a t e t h e GOLD c a t a l o g ' s u t i l i t y f o r i n -s i t u d a t a , NODC e l e c t e d t o i n it i a l l y l o a d i n f o r m a t i o n a b o u t i t s archive of d r i f t i n g buoy d a t a .
T h i s e f f o r t i d e n t i f i e d some problems which led to recommendations t o improve t h e GOLD c a t a l o g d e s i g n .
INTRODUCTION
The e f f i c i e n t management o f r a p i d l y i n c r e a s i n g q u a n t i t i e s of s a t e l l i t e -d e r i v e d o c e a n o g r a p h i c d a t a and r e l a t e d i n -s i t u d a t a p o s e s a major challenge f o r t h e i m m e d i a t e f u t u r e . I n t h e p a s t , t o o l i t t l e consideration has been given to the process of adequately documenting, inventorying, and archiv i n g d a t a s e t s i n a manner t h a t w i l l make them r e a d i l y a c c e s s i b l e and u s e f u l t o s e c o n d a r y users. Ocean r e s e a r c h e r s f r e q u e n t l y e n c o u n t e r d i f f i c u l t y i n d e t e r m i n i n g what r e l e v a n t h i s t o r i c a l d a t a a r e a v a i l a b l e , a n d t h e n a r e o b l i g e d t o expend cons i d e r a b l e t i m e and r e s o u r c e s t o o b t a i n t h e d a t a . Once t h e d a t a a r e a s s e m b l e d , t h e r e s e a r c h e r may find that documentation on c a l i b r a t i o n , p r o c e s s i n g t e c h n i q u e s , and q u a l i t y a s s e s s m e n t is e i t h e r incomplete or absent.
R e c e n t a d v a n c e s i n t h e d a t a -c o l l e c t i n g c a p a b i l i t y o f s a t e l l i t e s have now made it p o s s i b l e f o r t h e oceanographic community t o p l a n and conduct r e s e a r c h on a g l o b a l s c a l e . I 2 Such e f f o r t s , however, r e q u i r e t h e c o o p e r a t i o n o f many s c i e nt i s t s and government agencies. This mutual interdependence has the effect of making a l l of the i n v o l v e d p a r t i e s s e c o n d a r y d a t a u s e r s , and highl i g h t s t h e need f o r e f f i c i e n t and e f f e c t i v e data management p o l i c i e s and procedures. In an effort t o respond t o t h i s c h a l l e n g e t h e J e t P r o p u l s i o n Laboratory ( J P L ) i n P a s a d e n a , C a l i f o r n i a , i n it i a t e d t h e development of t h e NASA Ocean Data System (NODS).
DESCRIPTION OF NODS AND THE GOLD CATALOG
NODS i s a computer-based on-line information system which provides a data catalog, sample browse f i l e s , b i b l i o g r a p h i c a l r e f e r e n c e s , and d a t a e x t r a c t i o n c a p a b i l i t i e s .
The Global On-Line Data (GOLD) c a t a l o g o f NODS3r4 p r o v i d e s a user with the a b i l i t y t o i d e n t i f y d a t a s e t s w i t h i n t h e c a t a l o g which meet h i s needs.
E'rom h i s remote terminal a user can log onto the GOLD c a t a l o g a n d s p e c i f y s e l e c t i o n c r i t e r i a b a s e d on platform type, measurement, location, or time. For any data set t h a t meets h i s c r i t e r i a , t h e u s e r may o b t a i n detailed information about the data including where t h e d a t a a r e a r c h i v e d and t h e i r a c c e s s i b il i t y , t h e i d e n t i f i c a t i o n o f t h e p r i n c i p a l i n v e s t ig a t o r or o t h e r c o g n i z a n t i n d i v i d u a l , a d e s c r i p t i o n o f t h e p l a t f o r m and sensor with which the data were c o l l e c t e d , t h e s p a t i a l and temporal coverage o f t h e d a t a s e t , a description of the data proc e s s i n g s t e p s employed, an assessment of the q u a l i t y of t h e measured parameter including the t e m p o r a l a n d / o r s p a t i a l r e s o l u t i o n of t h e measurements, a description of any available data products, information about browse f i l e s , and a list o f b i b l i o g r a p h i c r e f e r e n c e s .
The GOLD c a t a l o g was o r i g i n a l l y d e s i g n e d t o accomm o d a t e i n f o r m a t i o n a b o u t t h e s a t e l l i t e d a t a s e t s r e s i d e n t a t

JPL and S c r i p p s I n s t i t u t i o n o f Oceanography.
These included data obtained by SEASAT, TIROS-N, NOAA6, NOAA7, NOAAB, and NIMBUS-7.
In o r d e r t o i n c o r p o r a t e o t h e r oceanographic data sets, i n c l u d i n g n o n -s a t e l l i t e d a t a , NODS is being implemented a s a d i s t r i b u t e d archive system. JPL i s being linked via the Space Physics Analysis Network (SPAN) w i t h v a r i o u s remote archives including the University of Miami, t h e U n i v e r s i t y o f Rhode I s l a n d , t h e U n i v e r s i t y o f Delaware, the University of Alaska, the National Snow and Ice Data Center in Boulder, Colorado and the National Oceanographic Data c e n t e r i n Washington, D.C.
A c u r r e n t l i m i t a t i o n o f t h i s system is t h a t it o n l y l i n k s VAX computers manu-
379
U.S. Government work not protected by US. copyright.
f a c t u r e d b y D i g i t a l
Equipment B r p o r a t i o n (DEC). However, s i n c e most o c e a n o g r a p h i c r e s e a r c h f a c i l it i e s have VAX c o m p u t e r s , t h i s was not deemed t o be a s e r i o u s r e s t r i c t i o n .
The GOLD c a t a l o g s o f t w a r e h a s b e e n i n s t a l l e d a t s e v e r a l r e m o t e a r c h i v e s a n d e f f o r t s are underway a t t h e s e sites t o l o a d i n f o r m a t i o n a b o u t t h e i r d a t a h o l d i n g s i n t o t h e c a t a l o g . T h e r e a r e two major b e n e f i t s t o d i s t r i b u t i n g t h e c a t a l o g . F i r s t , i n c r e a s i n g t h e number and d i v e r s i t y o f d a t a sets l i s t e d w i l l make t h e c a t a l o g a much more v a l u a b l e r e s o u r c e f o r t h e r e s e a r c h community. S e c o n d , t h e e f f o r t t o i n c o r p o r a t e d i v e r s e types of o c e a n o g r a p h i c d a t a r e v e a l s i n a d e q u a c i e s i n t h e present software design which, when modified, w i l l The d a t a span t h e p e r i o d from 1975 t o t h e p r e s e n t and come from v i r t u a l l y a l l p a r t s o f t h e w o r l d ocean.
Most o f t h e d r i f t i n g buoys were tracked by satellites. T h e i r t r a j e c t o r i e s p r o v i d e i n f o r m a t i o n a b o u t Ocean s u r f a c e c u r r e n t s . A l t h o u g h t h e o t h e r p a r a m e t e r s measured by t h e d r i f i t n g buoys vary because of d i f f e r i n g project o b j e c t i v e s , t h e f o l l o w i n g p a r am e t e r s
a r e r e p r e s e n t e d i n t h e a r c h i v e : sea surf a c e t e m p e r a t u r e , s e a l e v e l p r e s s u r e , a i r temp e r a t u r e , wind speed, wind d i r e c t i o n , and subsurface temperature profile.
ASSESSMENT OF THE GOLD CATALOG
Not s u r p r i s i n g l y , when NODC attempted to load i n f o r m a t i o n a b o u t d r i f i n g buoy d a t a i n t o t h e
GOLD c a t a l o g , some problems emerged. These were r e p o r t e d a t a workshop convened a t NODC on 6-7 May, 1986.
The workshop w a s arranged by
JPL t o provide a forum i n which r e p r e s e n t a t i v e s from t h e v a r i o u s s i t e s a t t e m p t i n g t o l o a d t h e c a t a l o g c o u l d r e l a t e t h e i r e x p e r i e n c e s and suggest improvements t o be implemented. The major d e f i c i e n c i e s r e p o r t e d a t t h e workshop a r e summarized below.
The f i r s t problem r e l a t e s t o s e a r c h e s of the catalog based on l o c a t i o n and time. Within the GOLD catalog, information about the spatial coverage of e a c h d a t a s e t is s t o r e d and searched separately from the information about its temporal duration.
Data from moving platforms, such as d r i f t i n g buoys a n d s a t e l l i t e s , are f u n c t i o n s of both space and time.
In
such cases, s e a r c h e s o f t h e c a t a l o g based on l o c a t i o n and time c o u l d i n c o r r e c t l y i d e nt i f y d a t a s e t s a s h a v i n g s a t i s f i e d t h e s e a r c h criteria.
The s e c o n d p r o b l e m i n v o l v e s t h e d e f i n i t i o n o f a "data set".
The GOLD catalog considers each platform-measurement combination t o be a s e p a r a t e d a t a set.
T h i s d e f i n i t i o n is important because
1 ) each data set is accompanied by e x t e n s i v e documentation, and 2) t h e r e s u l t o f a n y s e a r c h o f t h e c a t a l o g is an i d e n t i f i c a t i o n o f t h e d a t a s e t s which meet t h e s e a r c h criteria. b e t h r e e d a t a s e t s . C o n s e q u e n t l y , t h e d r i f t i n g buoy archive alone would soon c o n t r i b u t e s e v e r a l t h o u s a n d d a t a s e t s t o t h e c a t a l o g w i t h much redundant documentation. Similar arguments apply to t h e o t h e r d a t a t y p e s a r c h i v e d by NODC.
It was
concluded by the workshop that f o r t h e p u r p o s e s o f t h e GOLD c a t a l o g , t h e e n t i r e d r i f t i n g buoy archive should be considered a s i n g l e d a t a s e t . 
Hence, t h e workshop recommended t h a t t h e d e f i n i t i o
